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^->^: 1/E 



m^-m. 1 1 

^SSlikti. (Ba, Sr) 2 S i O4 1 E u^^-e^S C h 

'fe^t±±l&5fcVi°-i5'«3&^4 5 5 nmm_L4 6 5 nmJJJvT<7)f£ffliC^ . msB^Jt-B^W 

tuW^^^li^^*tr-i^?fe«7&^6 1 5 nmm±6 3 5 n m^TO^Hl^ ^KW 
-fe3fe{i^^*t°-;5'W>&*4 5 0 nmJaJi4 7 0 n mjy«T«C>®Hl-*) «5 ^ B>JBB^m;B:tel3: 
^^^tf_^^g;5S5 4 0 nmJ^J.Ji5 6 0 n mmTOfSHl-*> * - 

1 1 1 
1 2 1 
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{^m<D^m ^mi^^tftmm. ^xx>*mmmw 

[0 0 0 21 . T.- 

#^#l&^fc^«<7?-@-^*>^^3fe^'f '"LED (Light Emitting Di 

ode) J tm^o ) (D^m^z^^'X. SfeL E D<75i^«'fk7&-'mtf HO:{x, 

'feLED'SrMHJffi^l^fflV^^^^75^-?S^tc:5:$tfCV^;5.o ,^.itmx ^ ^ L E D . ft?^> 

m^is:LTV^;i. SfeL E D {±. W-fe^fc^^-t^ L E T^i: -ecOWfeiJtiT'^fetCib 

10 0 0 4] 

0 Kl'jht -feiaST&^S 0 0 0K-e^;&>'M3')^>'m^<^'ft#5fctlSi: VXit7fmx-^^o 

^-^T'^^k^^s-'^ito-c. fe-iajK3 0 0 0 KJ^J.T*«mT«§snrtgte<7)^;2,fi'feLE 

(1) ^fe : 3 8 0-4 1 0 nm) LEDf--;'^t> ^fe(^3oW^ 

(2) 3 8 0 nm*m) LED^7:/^:Wfe> ftfe^ ^fe<^ 3 o(D^^#i: 

(3) ^^LED^y-ftm^^ 35%fe<^2oo^^#i:«r«L^^t>-it)t'fc<^ (^x«. # 

(4) #-fe<0 3o(^LEDf--;^'^'Srffi<^^:b^i^^^><^ #^15:^3 

#11^:5:^4 =^#Pio ) o 

l^fflScm 11 #§g 2002-188084 
l#K^:S:m2l 2002-6074 7-^<&m 

\m^-x^z \ mw^ 9- 6 4 4 2 ^^<km. 

l#fP«4) #§3 2000-22374 5-t<&^ 
t^'L^^^^ ±ia (1) ~ (5) <7)a-feLED<^I*l. (1) ~ (3) <^^><^. ^^t' 

iL°^(4) . (5) <7)^><^> ^■fi:f>^. M5&^-fe^^i-^LED^>y r=S:m^M<^ 

tt^<^-efe;i>;6^ i.;;f->'^^-CM^tLSKm^'?^'->0?^^fic#±<^$^J*^'5^^^ LED 
[0 0 0 8] 
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^ o 

i^r^lrL^^^li. i/U^-hm^fc^ (Ba. Sr) 2S i O4 ; E u^^T-^S i 

O 

-fe^{i^^^e-i^«7&^'5 4 0 nm&.±5 6 0 n mJ*lT<7)|SHt'** - 'SrJllpmiiT^ 

O 
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[0 0 2 0] 

±.m<7)Em^M^ir^fztt>^ :^^miz^^mmmmii. mmmt'fr'j^-ji^^mx.fz^ 

[0 0 2 1] 

10 0 2 2] 

mm ^mm-t^fztb (om§i<omm} 

10 0 2 3] 
[0 0 2 4] 

nil (a) ti, #^#:^^MT'*;i)LEDTl^-f ^>;/y2 0^lil&#^^^1-^m3^m 
^■C^t), |g! 1 (b) ti. L EDT :/2 <^¥MiaT'*;S)o [Hi (a) ti, 

t^^-r^W-feLED 6 t*feL ED 8 0i2?!]^r±tC:^i-|aT'* I), :J1.?^6O*ffl^>:0:IH]i!}i5^ if 

[0 0 2 5] 

S i C^^4 (mT. rs i CM4J tedo ) ±t^. §k1tm^X^:hLED6- 

[0 0 2 6] 

^(Dp^. mi (a) t'*3V^-r. ^^-^ rsj •e^i-/J'-L§^mLTV^;5>— S^cOLED^^^S^-fe 
LED (-^ftl 4'!®) -e*l9. -etUm^TJLED^a-'W'feLED (^ti-2 1 'fS) -eab'i>o ^ 
•C'f^5&-r* J: ^ W-feLED 6t4S i C^^A ±},z^^0.&i,zi:<>X^^^fLtii>(DX 
■h^. ^J^feLEDSti, SIJ^f^^$tt7t^T^-;'y>ei^S i 03^:^4 Ji I' ^^^tLf^ cdT* 
W-feL ED 6 <^-9--f XL 1 XW1{± 2 8 5;«mX 4 0 0 ^m-e^>). LEDTV^ 
^>7y2 0^f>fXL 2XW2{i2mmX2mm-eafe'i>o tfc, sS^feL E D c7)-i?->f X L 3 X 
W3{±2 50/imX3 50;M mt?2b*o 
[0 0 2 7] 

WfeLED 6 tfltfeLED 8 0#^i;ov>-c. »fM0'Sr#B| L^7&*?>rai-^o 
[0 0 2 8] 

EI2 (a) {±. HI (b) \z^\dhK' f^mmwrnxib^^ 

[0 0 2 9] 

WfeLED6i±. S i C»«l 0±t'Jll.>feaJl$tt/>:n-A 1 G aN^^*y 7tJ1 1 2 ( 
3 0 nm) . n-G aNi^ 9 1 4 ( S i K- 7^3 3 X 1 0 c m-\ 2 

m) . InGaN (i?$2nm) /G a N (l?$8nm) 6 Ji^<7)#'M^#^^^^ 1 
6. p-G aNiJ-^y 1 8 (Mg K-T'iS X 1 0^^ cm-\ J¥$2 0 0 nm) . p 
-G aNn^^'^ 2 0 (S i K--/fil X l 0^^ cm-^ 2 0 0 nm) il^hWu^ 

O 

p-GaN=3>i5'iJ' hji2 0±lC{i. N i/Au»M2 2*^LTI T0mm'mm2 4 
fiSt$tL-C:fel9, n-G aN^'^y h'M 1 4±tr{iT i/Aumffi2 6 d^^^^^^TV^^So 
±ie<^#^*^<b^^WfeLED 6 l':fev^T. I TO^HJ^®2 4tTi /Aum^2 6 =1: 

tUSE^ 2004-3076699 
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. 2p:^i|05^B-eN i/AuBm2 2 b I T0^^m®2 4 «rfflv^TV>S(^f±. 1 
[0 0 3 0] 

P^m2 8±^::)l^*:«Ji$:}^?tp-G a I TiP=i>^^ VMS 0 (Z n K-^ftl x l 0 
>8 cm-\ 2 0 0 nm) . p - A 1 o. 5 I no. 5 P 9 y K/l 3 2 (Zn F-T'SlX 
1 0^^ c m-\ 6 0 0 nm) > A 1 o. 03 G ao. 4? I no. 5 P 3 n m) /A 1 o. i 

Gao.4Ino.5P (J?$5nm) 5Ji^W#-M^#F§&5fe)i 3 4. n-Alo.sIno.s 
P :^ 7 y FJi 3 6 (Si K-T'l:! XlO^^cm'^ff^l. 5 ftm) ^ n-GalnP 
3 V^'^ Ml 3 8 (S i K-T'il X 1 cm-\ 15$ 2 0 0 nm) ^-^^^o 
10 0 3 1] 

n-G a I nP3V:5'i^ hJi3 8±iC{±, N i /A 1 m^4 0 7&^?^fi£$i^-C:i3 >9 . p- 
G a I n P ^ >J1 3 0±lc{±N i/Aum«a4 2 :*^^^$ tuTV^So 
[0 0 3 2] 

±|B<^#^5&^^'5r^5!pfeLED 8 t;:fcv^-C. N i /A imM4 0 i/AnM^A 2 
(7)1^. N i /A 1 m'il4 0{±^ |&5ic:^ 3 4^-ib<^^^ I n P*^2 81IiJliRM-r^o ^tt 
10 0 3 31 

*feLED8 0^^^{4mi'^)S-r^S i C^^l 0±i::t±^ mmm («) tr*;i.S i 
3N4M4 4 ^^/^L-C— ^<7)'i^'>'7"'f Vi^^N"-;' F4 6 , 4 8 ^^^^-e'ttJ^^^ttTV^;!), ^ 
feLED 8<^*^lci3V>-C, N i /A 1 mffi4 0 2:^>-r''f >'i5^^-«'.y K4 6 i:*«AuA> 
T'S O^r^LT^-^^tL. N i /'Aum«4 2 fc.i^i'T'^ y^^^N--;/ F4 8 tAu^^yfS 
2 =^^LT^^$tL^o *feLED 8li. y) y -f-^ y •fm^'t ^ ^ t K I ^ . ^itm 3 

4 75^5 i cmii oK^<ts:y). Mm^t^m 3 Ax^ctzm^s i c«i o-^sfct^b^ 

'feLED8-C^C7t|g!(=Sr=i^i^-t-^-b7 5 •.>'^'><.»^«^i<{5x. l&tS:-r S i tS^^C § 

& o 

[0 0 3 41 

y^>r^ y i5^^^• F 4 6 tLTV^ ;& y vSS^t 5 4 Wfe L E D 6 O I T 

iJyy@EM5 6 75^ ^Sl-r^WfeLED (112 (a) tr{±mtLTV>;^v>o ) OTi/Au 

(1112 (a) lC{±mtLTV^'3:V^o ) tLXv>;i>o vMti J: ^ L E DF^ 

(D^m^'^<:>r^m2 (b) 3 5l®^T<7)LED^«li:^Jl::a^$tLTV^;g, 

o 1212 (b) X-ii. W-feLED 6=&mmi<^i5^^^- KIB-^-C'. #I^L E D 8 =S: O 

|f|g^^^LTV^*o ^:i3. P^^;S,LED7ii^WfeLEDIW]±<^;lf'^. fiJx.(f> 
g|l (a) t-iSlt^WfeLED 6 A. 6 B »fe L E D 6 AO I T O^H^m=^ 

2 4 fcWfeLED 6 BOT i /'Au«^2 6 t^O-'^U vSemS 8 (1212 (a)#Mo) 

[0 0 3 5] 

iiaL/cT-i; y vmt5 4, 5 6. 5 B^^yr^y^^-^yV4 e, 48ii. m^-r^ 

^feLED8<OKPi5=lr-Jlffi<-r*c:fc**Rrtgt4«9. ML ED:d-(bl&*<b*L;&:3feOtS'fe 
[0 0 3 61 

LEDT V^-^y ^2 ir^SV^T. li:^iJ®^$tl,/c»-feL E D 6 ilj^-feL E D 8 'fe 

mmm^<D^^LED6c (I2ii#r5) <n>T i/'AvLmm2 

y2 0*V- FmHii'fcSo t^s l«m^W*5S<^»'feLED6Dti*5V^r. ITOMm 
mm<0-M<D±KJ^^^fifzT i/Auit^h^^^yr^ y^^^v FS 9^^^LEDTV^ 

ttiiE# 2004-3076699 



mm. 2003-282664 



5/ 



[0 0 3 71 

tfz. S i C»^l 0<DT®^®^-«^ T i /P t/Aume 0:*^?^^$tLTV>So 
[0 0 3 81 

[0 0 3 91 
[0 0 4 01 

#^<^^^-^#t. -?-OT2*iflw(±LED7l'^f-':' "/2 0*|-Si-S«^^^l-#l-:^-*-^ 
10 0 4 1 1 

3fe■f^ ^i^^J^^k^^^i^ftv* (Metal Organic Chemical Vapor Deposition Method ; 
MOCVDi*) =Srffiv^, HIS ^ >' K-^S i C^=iSl 1 0±l'> n-A 1 

G aN^N*^y7TlS 1 1 2^ n-G aN^5^9^>' FH 1 1 4. I n G a N/G a N 6 JilW<^^« 
S^^pll^Ji 116, p-GaNi^^^KJillS. p-GaN3-^^^i}'h©120O 
Miwaii-r^CXS (a) ]o y>Y--:fS i cmLi 1 0 ii:#2^:-^> 
3 0 0;* m<^^^"t?«b^o 

[0 0 4 21 . 

)k^Z^ n-GaN3>^i^Mil2 ornm^-^^^ 6 2 ^ife-To "^X^Vi^Wli. 
WfeLED 6 tCjStt^N i/AuSim2 2 (ITOS0^m®2 4) 

mi I ^<0^^^tX'X.y^-yVKii^m^ir^lJ:m (b) ]o ^ixKX^. T i /A u 
[0 0 4 31 

##feLED6 fc^fe^fp^t^-^^^ i'^mm) ^j^mLtz'ik. s ic*«i 1 oi)mfi 

;?,^-eJ^'>'f->i^i-^[Xjg (c) lo ^tttcJ; n-A 1 G aN^^'-;' -77® 1 1 2~p- 
GaN3>;5'i^>iil2 0 OWfeL E D r i: $ ^-feLED 8<^ 

[0 0 4 41 

ij"; Vi?"l^-c% j^i^^-e^:?. S i3N4m6 8 *?i^^-r^[x^ (d) ]o S13N4 
[0 0 4 51 

±|fiS i3N4m6 8tC?:tL, -^^^ 7 O^Mi-o -7:^^yvmmt. N i/Au^m2 

2 (I TOit0>§mM2 4) =mm^^mmx^(Dmi^x:h^o ^lt. ^-v-^.^yi^'^i^ic 

*|-)S1-SS isNime 8=lr:r-y^>irtcJ:»)^*L/ct^, Ni/Au^mi22l:ITO 
m^l 2 ^'tMMl^X/^^'^y ^ y^^<'^^'=>'^^^'^^° itLt'it?. Ni/Au^)E2 
2 I T0^H^^*12 4*^?^^$tL;5,[Xa (e) ]o "^^ 7 0 _LH?^^$ tt/::N i /A 
u«mi22i:ITOmi24 (v^-ftL'b^lllAl^) ^^XStCtr < t^^^-^ ^^•^^i^' 7 

[0 0 4 61 

±iax5g (e) tmm<^^mzxy). T i/Aum,m2 6 i:m^-r^o -ri^t>^. ti 

ffiiE# 2004-3076699 
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/Aum.mif^^f^^i^i'MJBirzs i3N4m6 su^i^kmz-TT.^ 7 2^mu> mm 

2 6*S«t^i ^)?^^LT. T i/'Aum®2 6 $rM1-^[XS ( f ) ]o -7:^^^ 7 2 Ji 
[0 0 4 7] 

^Uyv^@Sll5 4, 5 6, 5 8i3j;r)^5K>'-7''f K4 6, 4 8 ^r^^^-t^o -/U 

. ^Jimm-e^^T i/P t/Aum^S^t'ioT^^^i-^o CltLtlioT. Ti/P 
t/Aul^*^?>'5:*>^U y i^ia«l5 4, 5 8, 5 6 t ^jevr'-f V > K 4 6 4 8 
^$tL;S>[X® (g) ]o -^^^ 8 2±H^^$tt/cT i/P t/Aum (/p:^75) l±x >fe 
X>gi::fi^<fllw, mm-^^^ 8 2 t-^i^^*$tt^o 
[0 0 4 8] 

S i C^l 1 0OT®S:WSb-CJ?*^ 1 5 0 A^mlCfl^L^ S^WJSMl-T i /P t 
/Aumi 6 0«:^«llJ:o"r?^^1-S[X® (h) ]o 
[0 0 4 91 

^^'feLED8 i C»^l 1 Oic, ^^e^V (^1^71^) ^rffiv^T. "7 U y 
7'll^i-'5>o -r'&t>*>s ^S^feLED 8 *Au>'^>'-/5 0. 5 2 =Sr^Lt:. S i C^^l 1 
0±<^**>'7''f K4 6, 4 8 1-^-^1"^ [X@ (i) ]o ^is, ^feLED8{±. 

mi^-r^:^-&l'<toTSlj3tm^$tt;i)o ^feLED8{±. m^S i C»«l 1 0<DI»<J^:9- 
. I15<^ ( i ) IC^i-i ^ tC, WfeLED 6 X y) ^)^^< >ioTV^-g, (S^mLTV^;!,) o t 
tz. ^-feLEDSti, ^:^lRjfc«l:&|S]«rW'feL ED 6 tcfflt tL^:: 

^m^S^-feLEDS P^-T-?) L E D tfy U tS-'T^-T ^ ^ t 

55:<, 7.J^~-X\,zmm-r^^tiimmtrj::ho 'Stis. S i C^^l 1 0±l:ii3V^-c. 
f ^ L EDT V'f 7^2 fB^T% 7^f 5^J<7)-7 h U ^ ^(7)*j^Mlfr-ia$tt/c#'feL E D 

[0 0 5 01 

7^2 ifi^l^ir^ho 
[0 0 5 11 

WfeLED t^S^feLED ^^^-T* i t ^>#x. ^*l;6o iO^i-^l^ 

tt, ^^Oi^:55^*«^^ :^T<OLED=Sr— o-fo||^i-;5)C: h tCJ5:;S)o ^ttl'^tL. 

[0 0 5 21 

^fz. :$:^ifeOBFJli itLif. WfeLED?r*^j::J:oTIBS-r;5.^'^i:tiJt^l^^^ 
:&v^lii:\ ^mW-feLEDF^<^i2:«JltSt^«H^1"'5>vli:5{»WSgi:^^o L/c^^oT. 
. W'fe<?5M:j^OLED?r^^1--l»ii'g-i:lb|}EUT, ML ED[k1<7)ffi*!-fi<j^:^i5:«»K*> lit? 

[0 0 5 31 

^t', ^-feLED 8 0M3t:)J&lCov^-C, me. 117 'SrM^L^^^'bm^l-So 
[0 0 5 41 

*:J5, ^6. EI7 tw^V>"r*>. 35^feLED 8 0^#^M^t^^«W:9-l'{i 1 0 0# 
^<7>^^-f-# -eoT2lfft-ii#feLED 8 0*^ES"r^m^^:9-tC#Lyi#-^^fflv^^i 

ffiiE# 2 004-3076699 
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10 0 5 51 . „ 

^'feLEDSIi. #M¥2 0 0 1 - 5 7 4 4 1 ^^ZrH^lclBm^ nxv^^ J; ^ tr, -a 
. ^^^m^i)^^^ '^i'^^ n - G a A s&^8 4±tr> MO C V D&t' J: oT^ n-G a I 
nP ny^i^ fjf 1 3 8^ n-A 1 InP^'^'^K^lSB. AlGal nP#mST# 
j^ll5fe^l34> p-A 1 I nP^5^95' Kii 1 3 2, p -G a I n P 3 > ^ >® 1 3 0 * 
C<7)Jl|Sl'ML/i^l:> p-GaInPn>i5'^hJSl3 0 ® tc^iF'fe^'Sr^ii-r^ p - I n 
Pmmi 2 8 =^16 ^ #fe^^Mi-^miiSn-G a As*^8 4 =SrI^*-r^XS 
[XS (a) ]*®-Cfp$li$tL^o lAlQ'fttt^p- I n P^l 2 8<Dfr$ti2 5 0 

[0 0 5 6] 

n-G a I n P n h» 1 3 SOT^'-^^iJ' 8 6 ^ife-To v;^ > ^-HJ^ji 

. ^feLED 8 t^felt^N i/A I m^4 0 (T^J^^i^-fe^i^ J: "O HI J£v^||j^-e^^ 
o -g-L-C. 0-r7.^y^mmKnJB-t^^^^. P-G a I nP nv^:^ 1 3 0**^ 
^^^>i•T?a^•;/^>^^^::J; «9l^*-t*[X® (b) ]o 19> T i /A 1 m®4 0^^ 

m immm^M) fimm-^i-i^o '7:^^s6it. ^kumi^^irimKm^^fi^o 

[0 0 5 7] 

mmtmmum^mmK. ^.^^y ^^jyi^m-^^ ^^m-ejb^s i3N4m8 8«r?i^^-r 
;5.[x© (c) lo 

[0 0 5 8] 

JilBS i3N4)m8 8 lw*tL. -TXi^ 9 0 ^^ife-To vT.^ViJ^^J^li. N i/A im^4 

o?^^^^'Sitm^<^^^t?^^o •eLr> $^'^:^^y^%mzn^^irhs i3N4lli8 8 
^^.y^^^rtci: V)I^*L/im. N i/A l^mi 4 0=Sr^«l^J:o-COTi-^o -tLl* 
J; N i/A 1 m'^4 0 tL^ [X^ (d) ]o "^Xi^ 9 0 tt/;N i /A 

mmi 4 0 {yfmy^) i±. ^xgicif <t5i^> ^^■7:;«.^9 o fc-^ir^i^*$tL^o 

[0 0 5 9] 

±fSX^ (d) t). N i/AumM4 2 *?^^-t-So Ni 

/Aum=S5^BSc^^lM^t^m>-r^S i3N4m8 8S|5:9-J'mtcv7.^ 9 2^5^^L, 

mm s i3N4ii^^9^^^-;'^>'i^t'i "^i^^t/cm^ ^s^m-e^^N i /Aumi 

4 2 i5 5^fig;L-C. N i /'Aumffi4 2 ^5^^i-^[X® (e) ]o "^Xi^ 9 2± 

l-M^tL/cNi/AuMl 4 2 ^XgJ::^f <1&IC. ^^•rT.iJ' 9 2 i:- 

p-I nP^^Kl 2 8<75T®=^W*t-Cff<;z^l 0 0 ^ mtcp^b/im. mk\'. ^^i^y 
ifKX-oXm^<7y^^'^LEDK^mLX. ^^^L E D 8 i)^^^1r ^ o [X^l (f) ]o 
[0 0 6 0] 

. UlSJi^ ifBLEDTV-f ^•;^-/2 '^5tLy5:afeLED^v^i--JV2 0 0 a:XT^ 
rLED^y:x-;V2 0 OJ iiW^o) ^^^llMH-e^^So L E D-tv^ ^-JV 2 0 0 ti 

[0 0 6 1] 

LED^yi-;V2 0 0{±. E@5 cmOR?^*LfcA 1 N (^'fbTJV^) ^-'b'fcS-fe 
7 5 ^;^*'K2 0 2 t 3'f@cO:^*^xmv>X2 0 4 , 2 0 6, 2 0 8 =lr^ L-CV^;2>o -b 
9 5«:'^;^M2 0 2 i::{i. mm^^2 4 0 1^^*) ft^t^ 7t«6(7):^M KIH]f|S2 1 0^. M 
B^^^2 4 0>5^'b<7?^m=^Sfrt*:^c*<D^^i^2 12.21 4 ^^^It 'btVTv^.&o "t 
9^ >;'^y?>*>K<7)*t*l-i: LTl±. AlNWt-> A I2O3. BN> MgO. ZnO> Si 

[0 0 6 2] 

119 (a) t±LED^vi-JV2 0 0O¥Mia^N El 9 (b) i±m9 (a) tC:fett^B 
• B^if®ii!^^ 09 (c) (iI119 (b) t^istt* C«B4£:^0^:-€-n-PtL7r:LTV^&o 
[0 0 6 3] 

(a) , (b) Km-m^K^ ^^^y^:^mi2 0 2<D^^Kl±. BPJfl*2 4 

aiiE# 2004-3076699 



mm 2003-282664 



8/ 



[0 0 6 4] 

EI 9 (a) t'i3V%rR5^lc^x.^#V:xX2 0 4 , 2 0 6, 2 0 8 0'1^>^,^^c^lS•t-^•fe 
7 5 ';'i^;^»5K2 0 2±IC, LEDTl/'f f-y •/2 75«l'|®-fo (^gpt?3li) ll^^tLT 

10 0 6 5] 

LEDTW-f f-y 7'2<^^^^^ei;Ml£1-^-b75 y iJ'7.»;E2 0 2±Ml^{i> HI 1 
0 (b) ^c^•^■J:^^^^ f-ym^Si5«E*V- bv-?-;' K a:lT^ r*V-bVA'yKJ 
i;a^o ) 2 1 8 try- ^v^••7 K2 2 O i:7&«?^^$ti.-Cv^^o W^-?-;' ^ (C u 

) (Ni) i6o|;> ov^T% ^ (Au) i6o § ^fi^^o/i^^OT&^^fflv^ 

^tLTV^;|,o LEDTV-f ^2 {±. S i C»;K 1 0 ^T:^lCfa]lt/cm^T':^f V - hVN' 

10 0 6 61 

1119 (b) tcH^J^ ±IB^^^^> LEDTV'f •9"-;'-/2<DT/- KmMi:Ty- 
F2 2 0. 5!7 V- KmMi:5& V- K2 1 8 h;^)^'?^^'^'^ y^V^^- 2 2 2, 2 2 

[0 0 6 7] 

5 •7^^^S^2 0 2±Mt::{i^ L E D T W-f ^ 2 (D^^^aco^tcJ LT§ilS:$ 

tLfs:T•-/^°-^^c<DjS:t^?L2 2 ^^^-fhry^xwi 2 8:d«j^#^itg2 3 o^^^ltia* 

^tLTv^So T;V$^2 2 8<^J¥$liO. 5mm-eV>'X2 0 4, 2 0 6, 2 0 8 i:|SIt:: 
:^i$01t:S'S:^i-^R^*>t* LTv>;2,o ^KRm<^4' *lw|i^:&^x/cMtt?L2 2 6<7)T 
iaPSj5=g{i3mmT'. _hgiPmili 4 mm-eab^o ±:^twte75-'.|.Rim2 2 6 <^3^M (IPJI 

[0 0 6 81 

LEDTV'-f •f-5'7'2 li. -fev 5 •;/^^;^3^2 0 2 '^<^^^^tcie$itsm*#^|[P 
2 3 2=^^LTV^;5.o m^#;9'M 2 3 2 (i. (Sr. Ba) aS i O4 : E 

2 3 2 ii. ±MMM^\. 2 2 6 v U n - >#Jii =S:^m-t ^^tizX^ 

^tL^o ^7fc#^M2 3 2 j: LEDTV'f •/2:d-P>^i-;6W'fejfc<^-«K;6«i^Jt 

(S r, B a) 2S i O4 : Eu^Mi. YAGHJt^Tvij n - >#Jig4^ lci3lt^:S*t5c14^^ 
[0 0 6 91 

V>X2 0 4, 2 0 6, 2 0 8 7;V$:^2 2 8 t^mteT®^*5^j2 3 4 =Sr:^LT||!i« 
^tLTV><2,o ^K^«^Ji: LTtivU 3- V^JIt^J^sJ^^v'^JIi'S: if CI 

^ o 

[0 0 7 01 
[0 0 7 11 

mo (a) {i^ VyX2 0 A, 206, 208^ 3 ^fc<^KM^ 2 2 6 s *3 i 
M 2 3 0 ^15ll5l^v^fct>c^<7)LED^vi-;V2 0 OO^FMHT-^^o ^Cr^ 31®0 
L EDTl^^ y 2 ^-^A, B, C =S:#L-ClH:glJ-t^ ^ i: i:i-^o 
[0 0 7 21 

LED7^^^>;'-:/2A, 2B, 2 C#^<^|l^{i^O-fe9 5 :y ^'>^*^2 0 2Mt- 
{±s ±M.\^fzXn^^rJ'-Y^^vY22Qhi3y-Y^^yY21S (mi 0 (b))>6^'en 
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[0 0 7 31 

^LX. ^hED7\y^^yf2 A, 2B, 2 C tt^i T ^ - K^n' K 2 2 0 (± 

. @B^^-?^-V 2 3 6 =^^Lxm^6<Jt::®^^$^^"C:fe»?> gE^t/N'^J' - 2 3 6 <^mtiiE 
«i=-2 1 2 t^ig$tLTV>;&o #LEDTV^-5^y ^2 A, 2B, 2Ct^m^ 

fitzi^y- y^'iy K2 1 8{i. mWi^-^^-y 2 3 8 =S^^L•rll^fi*I^::^^i$:}^T^5l9, S2 
2 3 8<7)i^§R(i:fe«i^2 1 4 tmm^firy^^^o f^^*>> @fi^t^>-^->'2 
3 6, 2 14lCj;oT, L E D T W-f f- 2 A, 2B. 2 Cii. ^^JtC^^$^XTV>^ 

"[0 0 7 41 \ 

i^m^ii^o LED^v^-;^2 0 0 tmm^^2 4 O t-CMHJM2 4 
[0 0 7 51 

HI 1 (a) ic. mmmw2 a 2<Dm.^^um^. mii (b) tc, mmmm.2 4 2<7) 

[0 0 7 61 

5&^P>05^«£m:d (^xtf> 100 V> 50/60Hz)_=l:^ LED^y^-;V2 0 0 tig 

i&-r^ minima (^^/r) t#x.Tv^-5>o 

[0 0 7 71 

HI 2 =^#aB.L^:7&^ib, L ED^yi'-;V2 0 0<Dmm^Mr2 4 0'^<^lX.l9ftlt#ittw 
[0 0 7 81 

BEm^M2 4 0{i, LED^vi-;V2 0 Oi}^ti6^tfi^\^'mBU2 4 4 ^^r^LTV^ 
R5^Cag|52 4 4 0)g®{±. ^Smicft±lf'btLTV>;g>o FiW^BU2 4 4 c^l^^OigP 

if^^^m-ib^h. yV^i^-f)l^tj:'i^m^=F2 4 6 . 2 4 8 ii. KM* 2 3 0 t >J)^^tB^tL 
rv>;2,o 'StiS, mmM=^2 4 6;?)^iE^. ^m«?- 2 4 8 5&^:ftMX-2b«l.o R5^IHlg|S 
2 4 4 0JSWft'^tw{i:*M Kii>75«3:^$tLXv^^o 
[0 0 7 91 

LED^i^i-;V2 0 0 ^mm^M2 4 0^:^l9#tt^^^*6(7)*|5*ti: LT. v'J nv^*" 
2,1^(7)0- V >i5^2 5 4 >; >i/toC2 5 6 iiTi^iix. ibttTV^;|)o 'J >i5^^aC2 5 6 (±H& 

o f/w. 'J >i^:}ai:2 5 6 ii> ^(DmiJ\^<^-Wm^ ^tI>'^'^^J^^^^^^2 5 S 

[0 0 8 01 

[0 0 8 11 

3fe-r> LED*-/^-;V2 0 0=Sr. RJ^EISP 2 4 4 tC{±*a»tfo LED-=e>? 
a--;V2 0 0(^-t75 ';'i5';^*^S2 0 2^^ mmMl'2 4 6,2 4 8 R?^IHlgP 2 4 4 <^ 
mMt<DmKUW:-r^t^l,z^ iJ^ K?L2 1 6 Ktf> 2 5 2WX:&n, KIHl 

^ 2 1 0 5t;M Kit 2 3 0 tii^m^-f^ J: ^ t::{ii63itPo -ff^ F?L 2 1 6 *M Kti'y 2 
5 2 t-C, LED^>^J^-''V2 0 0<^R?^|«]SU2 4 4 tcMi-^-t > -0&S^t>-**** 
$tL, if-i Ym^2 I 0 hlf-i Y)^2 Z Q hT'. iEW^=-2 1 2, :ft:^SS^2 1 4 hniB 
■r^^m^i^2 4 6, 2 4 8 iK^^a-^^P-^Tl^^^tL-So 
[0 0 8 21 

LED^v^-;V2 0 075«t±«6ii4tL;5>fc, 0-U V^^2 5 4 =Sr^*L}t^> U^^^to 
1^2 5 6 *R3^iaSB2 4 4:KWC^A.-Qm^-t^o ^fiK^V)^ iE=^5i^^ 2 1 2 h^W.-^ 
^2 4 6> A=^«?-2 1 4 fc*&mS®^2 4 8 m^fi*)M^l::^^$tL;i, i 
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^■r^^tttj:^), LED^v^-;V200 T'§&^ L/c^^ RBH^fl* 2 4 0 ^^^^ icfe 
;v 2 0 0 <7)M0^fl* 2 4 0 ^(Om^M^^^ ^ ^ ic±lf -fe 7 ^ y 2 0 2 

10 0 8 3] 

±M(DmiSLi)-hi-£^m^W.2 4 2 tii3V>T. ^ffl^ii;^^ 'bl&«^^'5: ^ tL^ t . fl^L 
/'i^ I' ^LEDT W-f f--;' ^2 icistt^WfeLED 6/6>'bi±Wfe^«feLED 8;6> 

l-^m$tt;2,o -e-LT»fejfei:*fe^i:JSiJS'fe5fe7&«^:5fe#^tS:«&2 3 2 ■^^-CifiTO'fe^ ^^ 
X^^%i)^^^^il^o ^m'^f^fz^^itkU VVX2 0 4, 2 0 6, 2 0 8 =S:i/hLTte 

^LED^v^-;^2 0 Ot^^L 1 5 0 m A<7?mit^»itL/i t § Ol^c^^^^ii 8 0 0 I 
m ■^<,c^^Jg^i 1 6 0 0 c d-cabofco -e-^Jfl^^^^iJ' V ^I'fi. 121 1 3 iCTpi-S «9 

■e^-^fco :^mM<Dwm\^%^mmmm.2 4 2T'i±> ^i^^s o o ok. ^m.mm (x, 

y) = (0. 435. 0. 400). WrftfefP«R a 9 bi)mhiLX^^. W^<D& 
-fe L E D T' ^ ^ v^iSfeiaig. <Sr %m L T ^ o 

10 0 8 4] 

3pi£,|g-feM^R ati. WfeLED6^ ^feLEDS. ^^fe^^#0^^<^^ 

{i. m^Jttr^Si" * i t J: «) nril-t'^ S o 
[0 0 8 5] 

HI 1 4 . 0 1 5 {i> fe^a]^ 3 0 0 0 KX-(DW--i^m'^W^Wt.R a =Sr. WfeLEDcO^^^ 
t'-i^-^ft (B) 4 5 0. 4 5 5. 4 6 0. 4 6 5. 4 7 0 [nin]tel::*'feL ED<0^^ 
^v£-^^?&« (R) tmn^^^i^O^^^--!'^^ (G-Y) tfViTDt^X^) 

[0 0 8 6] 

HI 4. mi 5H:^v^-c. ^m<DR-eH^/f^ai^75nt^3rR a 9 ow.±^mmx^^m^ 

Xh^o i-'&tJ^. W'fe^0^^5fctr-i^m«7&«4 5 5 nmm±4 6 5 nmJJJ.T. 
^<?5^|&jfetr-^'^:S7&«6 2 0 nm£J.±6 3 0 nmmT. Wfe^ipfc^^i^^t^- 
75^5 4 5 nmjy.±5 5 5 nrnJ^lT-C. Ra 9 Q\>X±.^mM-f Z>Z.hii^X^ 
[0 0 8 71 

tfz^ 11 1 4 . m 1 5 icioV^-C. W<^HX'H^/f^it7^)-*^5^^R a 8 0\>X.h^mMX^ 
hm.^Xh^o l-'&tJ*,. Wfe^ife<7)^l&^tf-^^ft*'4 5 0 ninJ^l±4 7 0 nrnJ^J^T 
. 55^fe|l5fc<0±^^tf-i^-^S*^6 1 5 nmJil±6 3 5 nmmT. #.^fe^^<^±l§5tli 
„^^^^S5 4 0 nmJil.±5 6 0 nmmTt?. R a 8 0 m± =Sr ^^^^T ^ - t ^b^-C ^ ^ o 

[0 0 8 8] 

(1) ±|B^ife<^5^^t?(±. W'feLED^&JK (^1<0*^) Jitc^^H^«tcJ:o-C5^^ 

mu/c) ^-feLED^. ^lo^^tat'^^f '5>it ^ibfc^^ ^(om.<r>mi^t\^xi^mt> 

D ^rS^^lcH^-r* J: ^ LT '^> J: v^o 

(2) ±^^t&<7)m^-e{±> afe^tc^^-fJ&oli iaS<^)LED (-r^tJ**. ^^LED 
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(3) ±|B^*&<^?^B-eti. -o<OLEDT V^f-7-/=Sr3 5tI(7)LED-em-r^^i: 
[0 0 8 9] 

(4) ±|B*ife<7)5^«JT-{±. -0(DLEDTV^f-^;'^I^t^i3V^-C. ^TcTJLED^E^J 

(5) ±iB*i&«^-^fi> WfeLED^;«Sm^*#^«-C'*^^>K-^S i C ft^ 

[0 0 9 1] 

mi\ (a) t±. LEDTV-f f--;'7'<^^4mil-e^^o 
[0 0 9 21 

(b) ti. ±|BLEDT V-^ ^'y^<^¥®l2l'e**o 

I!12l (a) ii, ±UhEDT^y^^y■:/'(D-Ummmx^^o 
10 0 9 31 

(b) ti> ±|BLEDT V-<f--;'-7'l*l<^®^S-e*^o 

[El 31 LEDTV-f ^<^«!iit:^^*mHJi-^/^*:><^li'^*>^o 

rHISl LEDTV^f--;'-/<75m7t:fr^^mBJ-t-^/ci6<^)|ll-e^^o 

[0 71 LEDTl--f^-^^4:«^-t-'2>^feLED<^mit:;^^=Srm5^i-^:^>:*<^l^'^ 

[nisi LED^v^i--'K^^taill-e$)^o 
[12191 (a) LED*va>.-;vo3p^Elt?^So 
[0 0 9 4] 

(b) li> (a) Ic^tj-SB • B^ifMH-eab^o 
[0 0 9 51 

(c) it. .(b) H:BltSCIfi5K::fe!21t?ib^o o^^^ - 
[Ell 0] (a) ti> LED^i^^-;viii3V>T. V vXjfe if*:^ »5 l?^v>/i)|^e=Sr7P 

11] (a) Rs§g^fi'Sr^-r^miii-e^^o 
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[0 0 9 7] 

(b) {i. ±timmmm(DTmmr-^^o 
mi 3} mmmw:<^^%^^^ y^^'^^'^^'^^^^o ^ ^^^^^ 

M^R a =^*fe L E D t ^ t^^ft-C'^ ^ L/c0-e* 

[^f^c^^HJl 
10 0 9 81 

2 LEDTV^^-^'T' 
4 S i 
6 WfeLED 
8 LED 
2 3 0 ^iti¥id-nU 

4 6,48 ^'yr>[ yiTJ^v k 

5 4, 5 6. 5 8 

2 0 0 

202 ^"y^y^ 7.^^ 
2 4 2 S^H^^S 
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